The paper investigates how accountants are positioning themselves as managers of carbon.
Introduction
Climate change continues to be an important issue on national and international policy agendas (DEFRA 2007; IPCC 2007) . To date the most prominent way the problem of climate change has been addressed is through the construction of markets in which standard units of greenhouse gas emissions are created and exchanged. A fuller understanding of both the potential and the weaknesses of carbon markets requires not just economics (the source of nearly all existing work on them) but also investigation of the implications of carbon markets for other disciplines and professional activities: interdisciplinary work on accounting is crucial in this respect, and to date has been somewhat overlooked by researchers in fields other than accounting (see MacKenzie 2006 for an exception). Practices of many kinds are needed to successfully commoditise carbon and make carbon markets work, and amongst these accounting is of particular importance. In this paper therefore we assess the role of the accountancy profession in governing the new carbon economy, focusing on the role of the main international accountancy professional organisations and the work they are engaged in in positioning accountants as managers of carbon.
We seek to answer key empirical questions about the governance of climate change by accountants: how has the accountancy profession been involved in the day-to-day governance of climate change to date? What is its significance? How is the authority of accountants as carbon managers being established? These questions are relevant in furthering our conceptual understanding of the new political and institutional challenges that flow from managing the new carbon economy, and in particular the new alliances, coalitions, resistances that are emerging aimed at engaging, embedding or rejecting it. These questions are also significant for the operation of carbon markets, since accounting makes economic items visible, and whether and how it does so is consequential. In a relatively new area of policy such as climate change where societal responses are still in flux there is an excellent and valuable opportunity to better understand accounting decision-making processes before they become embedded and routinised.
The paper concentrates primarily on financial accounting (accounting for carbon in financial accounts, and the activities of financial accounting professional bodies and standard-setters in relation to climate change). This is because financial accounting is a central means by which firms in a capitalist society report on their activities. Where relevant, however, we also discuss the role of auditing and management accountancy. There is a somewhat 'grey' area between carbon financial accounting and non-financial (so-called 'narrative') disclosure of corporate climate impact and carbon benchmarking; it is the latter area of activities indeed where the term 'carbon accounting' has recently become most prevalent (see for example The Aldersgate Group 2007). For this reason debates and activities at the intersection of corporate reporting and financial disclosure (eg the work of the Climate Disclosure Standards Board) are relevant and considered here. Mainly, however, we concentrate on the role of financial accounting professional organisations, especially those such as the Canadian Institute of Chartered Accountants (CICA) and the Institute of Chartered Accountants in England and Wales (ICAEW) who have taken the lead in engaging with climate change. We draw on in-depth interviews (#20) with key industry players active in carbon accounting, including accountancy firms, standard setters (the IASB or International Accounting Standards Board, and the main US body, the Financial Accounting Standards Board, FASB), and financial accountants at large European companies active in emissions trading. These interviews have been transcribed and coded.
i The paper is based on research funded by the UK Nuffield Foundation and is part of a wider project investigating precisely how carbon is being made fungible (i.e. standardised and interchangeable), using ideas from economic sociology and political science.
ii The paper builds on initial exploration of accounting for carbon in the EU ETS, investigating in more depth the preliminary findings and research themes identified by MacKenzie (2008) . The role of accounting professional organisations in climate change governance was a finding that emerged somewhat unexpectedly out of interviews, which were focused at the outset more narrowly on EU ETS financial accounting practices.
The paper also draws on research conducted by Lovell iii funded by the Association of Certified Chartered Accountants (ACCA) and the International Emissions Trading Association (IETA) involving a survey of carbon financial accounting practices of top emitters in the EU ETS. Lovell also is a member of the Climate Disclosure Standards Board (CDSB) Technical Working Group, and uses some data and ideas from her role with the CDSB in this paper.
The theoretical frameworks judged to be most relevant and illuminating in relation to exploring the response of accountants to climate change centre on issues of measurement, calculation, and expertise, and are drawn variously from accountancy and society literatures (covering the history of accountancy and critical examination of the practices and culture of accountancy (Hopwood and Miller 1994; Miller 1994 ), Foucault's theory of governmentality (Dean 1999; Foucault 1991) , and the policy network concept of 'epistemic communities' . These diverse literatures are especially helpful in thinking about how authority is gained through promoting uptake of certain seemingly neutral practices and techniques (eg the application of financial accounting principles and techniques to climate change -double entry book keeping; quantitative and narrative formats etc.), and through discourse (eg the discursive positioning of accountancy as the 'natural home' for the professional management of carbon). Concepts and ideas from these literatures are used as lenses to examine wider the political and institutional challenges of governing carbon for accountants and the accountancy profession. In conclusion, we comment on the likely future directions of the carbon accounting debate and its implications for policy and theory.
How and Why Carbon is Measured
Conceptualising carbon accounting potentially cuts across a number of different theories and bodies of research. There is a range of relevant literatures to draw upon which offer useful insights into how and why accountants might be framing themselves as good and 'rightful' managers of carbon. Here we briefly consider three literatures judged to be most relevant.
The first body of work -broadly termed 'society and accountancy' -examines issues of governance, power and knowledge (political economy approaches); the history of accountancy; and also ethnography or anthropology of the practices and culture of accountancy (Hopwood and Miller 1994; MacKenzie 2006) . Second, we turn to the notion of governmentality to explore the relationship between discourse and practice or 'techniques' in effecting power and authority. Third, the policy network concept of 'epistemic community' is used to examine the nature of accounting expertise and its application to policy change. These reviews are necessarily brief: it is not the authors' intention to provide a full summary, but rather to consider how they might lend insight to the work of financial accountants in relation to climate change. For this reason we limit our attention to ideas from these literatures about calculation, measurement and expertise: who defines the problem and its solutions (a process necessarily involving forms of measurement and calculation), and how they generate the authority and capability to do so. We note at the outset that these literatures have different framings and conceptions of what is most important to study, eg for governmentality it is the day-to-day practices and techniques of government, whereas the notion of epistemic communities is more concerned with how particular groups of experts bring about change. However, we view these different perspectives as complementary, rather than conflicting.
Accountancy and Society
Scholars examining the relationship between accountancy and society aim to extend beyond narrow conceptions of accountancy, arguing that accountancy is not only relevant within the boundaries of a particular firm, but plays a constitutive role in social processes more political economy of accounting (eg looking at how power is exercised, at conflicting political and economic interests); and organisational design and environments (eg the notion of rationality which is pervasive in accountancy, but in reality accounting practice is much closer to bricolage, to 'organised anarchies') (Hopwood and Miller 1994; Miller 1994 ).
Miller's work is of particular relevance, outlining three ways of viewing accounting as a social and institutional practice: first, in seeing accounting as a technology -a way of intervening, giving visibility to events and processes, and of governing people; second, focusing on the complex language and meanings of accountancy -its rationales; and third, examining how things are made knowledgeable in economic terms through accountancy, the calculative aspects of accountancy (Miller 1994) . It is striking how Miller's framework has parallels with governmentality approaches -discussed below -in suggesting accounting governance and practice can best be understood through examining discourse and technologies; it also has links to the concept of epistemic communities, through highlighting the role of expertise and knowledge.
To date this extensive body of work on accountancy and society, though relevant, has not been widely applied to the issue of accounting and climate change (for exceptions see Cook 2009; Lohmann 2009; . Such an approach would position carbon accountancy as intricately connected to wider societal debates about not just the environment, but also the relationship between markets and governments, the role of science and so on.
Further, it would view carbon accountancy as having the capacity to shape society itself. as Miller (1994: 1, emphasis added) explains:
".....accounting is, above all, an attempt to intervene, to act upon individuals, entities and processes to transform them and to achieve specific ends. From such a perspective, accounting is no longer to be regarded as a neutral device that merely documents and reports 'the facts' of economic activity. Accounting can now be seen as a set of practices that affects the type of world we live in, the type of social reality we inhabit, the way in which we understand choices..."
Accountancy is meant in theory (according to professional codes of conduct) only to reflect 'economic reality' and societal preferences and practices, but can in practice end up influencing them (Miller 1994; Miller and O'Leary 1994; Power 1994 With carbon accountancy still in its formative stages -with many critical decisions to be made -close attention to current governance processes and decision making is likely to have significant theoretical and policy impact. Further, scholars have drawn attention to the often subtle ways that power is expressed in decisions about detailed, technical accountancy rules (Miller 1994; Miller and O'Leary 1994; Thompson 1994) . Accountancy can be a way of making things appear 'anti-political' (after Barry 2005) and seemingly uncontroversial, but the technical debates about accountancy rules and standards sometimes involve intense power struggles. Because carbon accountancy rules (once decided) will potentially have a huge influence on company profits, liabilities etc., it is no surprise that it has been a site of conflict, a point returned to in conclusion.
We therefore now turn to review briefly two further bodies of literature that draw together these ideas about accounting practices more strongly and directly with the politics of policy change, including attention to issues of international politics, discourse, and the role of expertise.
Governmentality
A Foucauldian governmentality approach is another fruitful lens to consider issues of governance and authority in carbon accounting because of Foucault's longstanding interest in how power is expressed and can be identified through day-to-day practices and routine activities (including, for instance, calculation and book-keeping) (Foucault 1991; .
According to Foucault since the mid-18th century 'government' -the self-regulation of behaviour, especially in the form of 'self-control' by apparently freely choosing autonomous subjects -has been the main way states have sought to control their populations (Foucault 1991) . Whilst the majority of work on governmentality has concentrated on the self- According to governmentality theory scholars need to pay close attention: first, to how objects of government are defined and how problems are framed (termed 'rationalities'), and second, how they are governed through 'technologies' (Dean 1999) . From a governmentality perspective, calculation and measurement are critical to governance processes, as Dean For Murray Li (2007) in her governmentality analysis of development projects in Indonesia, the role of government is also primarily about calculation: it is concerned with making things (problems) into technical programmes that can be managed. Similarly to Dean, Murray Li identifies two key practices that are required to translate a government 'rationale' or discourse into an explicit coherent policy programme: first, problematization -identifying the problem, the things that need to be rectified; and, second, rendering technical -a set of practices "concerned with representing 'the domain to be governed as an intelligible field with specifiable limits and particular characteristics... defining boundaries, rendering that within them visible, assembling information about that which is included and devising techniques to mobilize the forces and entities thus revealed.'" (Murray Li 2007: 7; quoting Rose (1999: 52) ). The two practices are of course intricately linked, for identification of a problem is linked to the availability of a solution (see also Kingdon (2003) ). A governmentality lens is especially relevant in thinking about carbon accounting because it brings to the fore the possibility that accounting technologies and practices can themselves influence wider discourse; it is a two-way relationship. As Murray Li (2007: 6) explains, in the adoption of a governmental rationality:
"Calculation is central, because government requires that the 'right manner' be defined, distinct 'finalities' prioritized, and tactics finely tuned to achieve optimal results. Calculation requires, in turn, that the processes to be governed be characterized in technical terms. Only then can specific interventions be devised."
Through these ideas we begin to see how discourse, technologies and calculation are key to understanding the role of accountants and the accountancy profession in relation to climate change.
Epistemic Communities
The notion of an epistemic community was first elaborated upon by and refers to a knowledge-based international community of experts, specifically a "… network of professionals with recognized expertise and competence in a particular domain and an authoritative claim to policy-relevant knowledge within that domain or issue area," ( A political scientist, Haas positioned epistemic communities against a range of other policy network theories, which he argued gave too much attention to power in their explanations of (international) policy change, and not enough to the role of knowledge and expertise.
Although there is a bias in the epistemic communities literature towards analysis of scientific communities, the definition of epistemic communities is sufficiently broad to encompass a range of types of professional expertise and knowledge, including accountancy. Indeed, there are some examples of the epistemic community concept being applied to financial policy making (see for example the paper by Verdun (1999) on European Monetary Union, which positions central bankers as an epistemic community). What is most important to our analysis here is Haas's ideas about the role of knowledge -how knowledge and expertise create personal connections -and how these in turn are applied to frame and solve particular policy problems: in this sense it applies well to accountants and the work they are doing in response to climate change, because of their highly specialised knowledge. Further, epistemic communities are seen as most important in conditions of uncertainty; and with climate change being a relatively new issue for accountants, and with its implications for the professions still unclear, the concept appears likely to have traction.
The progressive narrowing or 'framing' of policy debates is a key function of an epistemic community, and there are links here with governmentality 'rationales' and 'problematization' (Dean 1999; Murray Li 2007) . In his discussion of the ozone negotiations Haas sees the epistemic community (comprising mainly atmospheric scientists) as playing a vital role in setting the overall terms of the policy debate, drawing on its shared knowledge and expertise to identify and delineate the ozone hole problem and its solutions, as he explains:
"In the face of foreign policy decision makers' uncertainty about the causes of the problem [ozone pollution] and the possible consequences of action, the epistemic community was largely responsible for identifying and calling attention to the existence of a threat to the stratospheric ozone layer and for selecting policy choices for its protection." : 188, emphasis added).
More specifically Alder and Haas (1992) identify four mechanisms by which epistemic communities exert influence: first through policy innovation -in the initial framing of the issue; second, policy diffusion -whereby epistemic community members communicate ideas through their international contacts, by word of mouth and reports; third, policy selection, when policy makers seek out particular epistemic communities for policy ideas and support;
and fourth policy persistence -the durability of ideas, beliefs and goals over time, which boosts an epistemic community's authority and credibility. In summary, in this necessarily brief review of literature we have drawn together a diversity of concepts and theories which nevertheless have common themes with relevance for understanding carbon accountancy. First, we note that seemingly banal day-to-day practices and techniques can be central to processes of policy innovation and change, and highlight the ability of these practices (such as, for instance, double-entry financial accounting of assets and liabilities) to influence the framing of policy debates, typically quite narrowly framed.
Second, the literatures emphasise the importance of professional expertise and knowledge in developing policy responses, especially in conditions of uncertainty. Third, our brief review has draw attention to the unusual current visibility of carbon accounting practices and techniques, because they are still being actively debated as climate change remains a relatively new policy problem -thereby demonstrating the value of this particular case study, to which we now turn.
Accountants and Climate Change
In this section of the paper we examine in detail precisely how accountants are engaging with second, because of how controversial and conflictual the process of reaching an agreement was (and continues to be -still, several years later, there is no official guidance on how to account financially for carbon allowances or credits).
In the run up to the advent of the EU ETS, accounting guidance was issued by the to consider greenhouse gas accounting in the run up to the EU ETS (Casamento 2005 As the data in Table One Note that the onus here is put on accountants to answer these questions, ie to develop the methods and techniques to do so in the context of considerable ambiguity amongst the business community about how precisely to respond to climate change, a point returned to below.
Further, the profession has also sought to reassure others that accountants have successfully responded to similar types of problem in the past, and is therefore well-equipped to deal with climate change:
"… accountants are familiar with sustainability as a concept via a long history of dealing with capital maintenance. In wrestling with the concepts of income and capital, accountants have long been thinking in terms relevant to sustainability." (ICAEW 2004: 11) and;
"The human race is at an important crossroad and will require all its famed ingenuity to continue to develop. Human history shows our ability to rise to challenges: think, for example of the programme of public health infrastructure in Victorian Britain, or the digital revolution of the last three decades. 
Summary and Conclusions
In this paper we have analysed a number of professional accountancy organisation reports and drawn on interviews to illustrate how climate change has been framed as a particular type of problem by the accounting profession, with strong relevance for their skills and expertise.
To date the dominant framing of the problem (and solutions) has been narrow: climate change is seen as a corporate problem, which is solvable with careful application of existing accounting approaches and techniques. We have shown how the accounting profession was initially rather slow to respond to the problem of climate change, with no significant engagement until the mid-2000s (albeit with a few notable exceptions -e.g. CICA and ICAEW). But the profession is now attempting, through the work of a number of accounting professional bodies, to rectify the situation and 'catch up', positioning accountants as relevant, indeed crucial, actors in governing carbon.
We have explored how the problem of climate change has been moulded to fit within existing accounting discourse and practices, and in this sense climate change is not a distinctive We now turn to consider how this case of accountancy professional organisations fits with wider debates about carbon markets. Much of the criticism of carbon markets is not about the idea of putting a monetary value on carbon per se, but about whether it is better to control greenhouse gas emissions through setting emission standards (and then allowing trading, socalled 'cap and trade'), or by charging the appropriate pollution taxes (Hepburn 2006 ).
Weitzmann in his much-cited 1974 article 'Prices vs. Quantities' makes a compelling economic case for pollution taxes (Weitzmann 1974) . But as we have argued elsewhere (MacKenzie 2007) , the emergence of the cap and trade EU ETS was the only possible political option at the time in Europe. The key issue for this paper is that any economic mechanism for mitigating climate change (whether it be cap and trade or a tax) needs to pass through the filter of accountancy, and carbon accountancy therefore deserves close attention, both in policy and academic spheres.
We stress too that it is important to differentiate between different types of carbon market, something that critiques of market-based solutions to climate change often fail to do (FoE 2009; Smith 2007 ). Accounting climate change debates emerged, as we have shown, from the initial engagement of accountants with the EU ETS, and it is the EU ETS that has continued to influence the accounting profession as they have become progressively more engaged. Despite recent upsets (VAT carousel fraud, the 'recycling' of CERs), the EU ETS appears to be working relatively well. We would suggest, however, that there is a much more compelling case for radical reform and overhaul of the other major global carbon market, the United Nations Clean Development Mechanism (CDM), mostly because of the damaging reporting. The accounting standard setters (IASB and FASB) will perhaps do well to take heed from the case of IFRIC-3 as to the dangers of rushing in too soon with mandatory guidance: ideally a transition to mandatory rules and practices will come at a point when corporations feel ready to welcome this clarity.
